Immune thrombocytopenia (ITP) is an immune-mediated disorder characterized by a reduced platelet count and patients may develop bruising or mucosal bleeding. Since 2003, generic health-related quality of life (HRQoL) measures have been applied and ITP-specific measures developed, alongside trials of novel therapeutic agents. These have identified significant morbidity in patients with ITP, including fatigue, fear of bleeding and a negative impact on role, social and work activities. This review critically evaluates HRQoL data in adults and children with ITP. It also considers the impact of treatment and how patient-reported outcomes might be applied to care to optimize patients' quality of life.
Introduction
Primary immune thrombocytopenia (ITP) is an autoimmune disorder characterized by isolated thrombocytopenia (peripheral blood platelet count <100×10 9 /L) in the absence of other causes or disorders that may be associated with thrombocytopenia. 1 ITP may also be secondary, when associated with other conditions, such as infection, immunodeficiency syndromes, systemic autoimmune disease or malignancy. There are currently no definitive clinical or laboratory parameters that can define ITP and this remains a diagnosis of exclusion after considering alternative causes of thrombocytopenia, such as liver disease, medications or bone marrow disorders.
1,2 ITP typically presents with bruising and mucosal bleeding. Although many patients have no bleeding or minimal bruising, serious and sometimes fatal intracranial or gastrointestinal bleeding can occur. 3 Primary ITP is a rare disorder with an age-adjusted prevalence of 9.5 per 100,000 in the USA and an incidence of 2.7 per 100,000 in northern Europe. 4 In children, ITP may follow viral infection and resolve spontaneously. In contrast, ITP in adults can have a subtle onset and is usually chronic in nature. Previously, ITP was considered acute if within 6 months of diagnosis and chronic when it lasted for more than 6 months. 5 The classification was changed following an international consensus meeting in 2009 into newly presenting (<3 months), persistent (3-12 months) and chronic (>12 months) ITP. First-line treatment for ITP is usually steroids or intravenous immunoglobulins (IVIg). Subsequent therapy may involve immunosuppression (eg, rituximab, mycophenolate or azathioprine), surgical splenectomy or thrombopoietin receptor agonists (TPO-RAs, eg, eltrombopag or romiplostim). 2 Not all patients require treatment.
Approximately two-thirds of children with ITP recover within 6 months without specific treatment. 6 In adults, treatment is usually initiated for bleeding or when the risk of serious bleeding is thought to be increased. It is generally accepted that patients with a platelet count persistently ≥30×10 9 /L are not at risk of serious bleeding and can be observed, 3, 7 unless there are additional considerations such as elective surgery. Fortunately, many patients with a platelet count <30×10 9 /L never develop serious bleeding. In these patients, the decision to treat must then be individualized, based first on factors that may influence bleeding risk, such as platelet count, age, comorbidity, bleeding symptoms and lifestyle. Second, the burdens of treatment must be weighed against its benefits. For example, at a time when first-line treatment was usually oral corticosteroids followed by second-line immunosuppression, mortality from infection was found to be as great as that from bleeding. 8, 9 Measurement of patient-reported outcomes (PROs) is a critical method for evaluating the impact of disease and the burdens and benefits of treatment.
Health-related quality of life (HRQoL) describes assessment of those areas or "domains" most affected by health technologies, including physical health (energy, fatigue, pain and sleep), psychological health (self-esteem, concentration and body image), independence (work and activities of daily living) and social relationships (sexual activity and personal relationships). As well as supporting clinical decision making, assessment of HRQoL is important for drug development. Licensing authorities such as the US Food and Drug Administration and the European Medicines Agency have issued guidance to encourage the use of validated and applicable measures of HRQoL. 10 It has been over a century since Paul Kaznelson realized that increased platelet destruction in the spleen was important in the pathogenesis of ITP, leading to the first successful treatment by splenectomy in 1916. 11 However, measures of HRQoL have only been applied to ITP patients since 2003 . This has been driven by clinicians' desire to better understand their patients' experience, evidenced by the independent development of ITP-specific HRQoL measures, 12 but also by the expansion of novel therapies for ITP, and the use and validation of HRQoL measures to support these trials. In this review, we will examine what HRQoL measures have been applied to patients with ITP as well as what we have learnt from these studies.
Methods
To review the literature, we conducted a MEDLINE search that combined the subject heading "quality of life" in titles, and a search with the subject heading "Purpura, Thrombocytopenia, Idiopathic/" as a key word. Both included all subheadings and used the explode function, but were limited to English language and human studies between 1960 and 2017. This search identified 24 papers that were then reviewed for relevance. The MEDLINE search was supplemented by a PubMed search using the key phrases "immune thrombocytopenia" and "quality of life".
How HRQoL has been assessed in patients with ITP
HRQoL is usually made quantifiable through a scored multiple-choice questionnaire that addresses the domains outlined above. Tools for this purpose should be designed in consultation with patients to better understand their priorities and more accurately capture the impact of disease on their lives. Once designed, tools need to be reassessed by new patients to ensure that the wording allows consistent understanding of the questions. Patients can also help to prioritize the most important questions, to ensure that the questionnaire is concise. The questionnaire must also be shown to be reliable (consistent and reproducible, eg, when the patients' health is stable) and valid (ie, it accurately reflects the concept that it was designed to measure). The tool should also be sufficiently responsive to detect a change in HRQoL that clinicians and patients agree is important. 13 This minimal (clinically) important difference (MID) can be calculated with anchor-based or distribution-based methods and may be larger than a statistically significant change. The MID is a useful concept for classifying "responders" and interpreting differences between patients and between treatment groups. 14 Generic HRQoL tools have been applied to patients with ITP. Since they have been used extensively, their properties are understood and a given score can be contextualized with scores achieved by patients with other diseases or the general population. Generic tools that have undergone validation and reliability assessment in adult patients with ITP, as well as other conditions, include the 36-Item Short-Form Health Survey (SF-36), Functional Assessment of Chronic Illness Therapy fatigue subscale (FACIT fatigue) and Functional Assessment of Cancer Therapy thrombocytopenia subscale (FACT-Th6). The generic measure Pediatric Quality of Life Inventory (PedsQL ™ ) has been found to have acceptable reliability in children with ITP. 15 ITP-specific tools have also been developed. These have the benefit of being able to explore disease-specific issues such as the impact of bleeding, which may increase their 
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Quality of life and patient outcomes in immune thrombocytopenia responsiveness, but small patient numbers make full validation and reliability testing harder. 13 Examples include the Immune Thrombocytopenia Patient Assessment Questionnaire (ITP-PAQ) for adults, and the Kids' ITP Tools (KIT) and ITP-Quality of Life (ITP-QoL) measures for children. Because the HRQoL assessment tools and natural history of ITP differ between adults and children, they are considered separately. The key findings from HRQoL studies in adults (Table 1) and children (Table 2 ) are presented.
HRQoL in adults with ITP is HRQoL reduced?
Generic HRQoL tools have objectively demonstrated clinically significant reductions in some aspects of HRQoL. Cross-sectional studies using the SF-36 have shown worse HRQoL in patients with ITP compared to the general population. Although a formal calculation of MID in patients with ITP using SF-36 has not been carried out, a recent crosssectional study comparing patients with ITP to controls estimated the MID to be 8 points on a 0-100 scale, based on previous studies. 16 Patients with ITP had lower HRQoL that exceeded the MID in two out of eight domains. The domains were "role physical", limitations in work or other common activities due to physical problems; and "role emotional", limitations due to emotional problems. Other studies using SF-36 have also found lower HRQoL in ITP patients vs controls. One found a statistically significant reduction in six out of eight domains. 17 The three domains with greater than 8 points were again role physical and role emotional, as well as social functioning. A further study found a significant reduction in seven out of eight domains, all ≥8 points. 18 A significant reduction in seven out of eight domains was also found in another study. 19 Although the differences were less than 8 points in the latter study, 44% of patients with ITP had a normal platelet count at the time of the survey. One study compared HRQoL in ITP to those with other chronic conditions, finding significantly worse physical (but not mental) component scores in patients with ITP vs those with arthritis and cancer. 18 when is HRQoL reduced?
Epidemiological studies found ITP patients had a higher occurrence of comorbid diseases such as diabetes, renal failure, vascular events and infections before their ITP diagnosis compared with non-ITP individuals. 20 In the year before their initial ITP diagnosis, those with chronic ITP took more medications used to treat pain conditions and vitamin deficiencies, compared with the general population. 20 Whether this relates to comorbid disease or reflects early symptoms related to ITP is unknown.
With the current standard of care, HRQoL appears to deteriorate in the first year after diagnosis. A cross-sectional study found that HRQoL was worse after 6 months vs within 6 months of diagnosis. 17 Another found HRQoL to be worse in those with persistent ITP (3-12 months from diagnosis) compared with those who had been diagnosed for less than 3 months or greater than 12 months. 16 Other studies found that HRQoL tended to improve later in the disease course. For example, one study found that HRQoL was better in patients at least 5 years from diagnosis vs within 5 years. 19 In two longitudinal studies of 6 months' duration, studying patients diagnosed at least 6 months previously, the placebo arms did not show improvement in HRQoL. 21, 22 However, a longer study of patients with chronic ITP found improvement in HRQoL from baseline to 52 weeks in patients receiving standard of care. 23 This study used the ITP-PAQ, an ITPspecific measure developed by Amgen to support trials of the TPO-RA romiplostim. Whether it will become available for wider use is unclear, but it has shown acceptable validity and reliability. 24, 25 ITP-PAQ scales are on a 0 (worst) to 100 continuum and MID estimates have been made for nine out of eleven scores (10-15 points for two and 8-12 for seven).
14 The improvement from baseline to 52 weeks in patients receiving standard of care exceeded the MID in four out of seven scales assessed. 23 Taken together, these studies suggest that HRQoL tends to worsen during the first year after diagnosis, but subsequently improves.
How is HRQoL reduced?
Mathias et al 26 developed a conceptual model of the impact of ITP on HRQoL (Figure 1 ) based on a literature review which identified key HRQoL issues that were then explored with three focus groups totaling 23 patients. This model describes how both disease and its treatment lead to symptoms and treatment side effects that impact on multiple domains of HRQoL. A limitation of this model is that thrombocytopenia may not be the sole driver of symptoms in ITP. For example, the degree of fatigue may, at least in part, be driven by the underlying immune dysregulation and be the result of complex interactions among premorbid factors, including comorbidity, social circumstances and illness beliefs, as well as disease and its treatment (Figure 2 ).
In the studies discussed above, adult patients found the negative impact of ITP on role and social activities to be particularly bothersome, 16, 17 and further studies support these findings. In group discussion, patients reported limitations HRQoL by SF-36v2 was similar at baseline and end of study. There was a significant decrease from baseline in the mean emotional-role score for the group receiving 75 mg of eltrombopag Yes Test-retest reliability judged acceptable. internal consistency reliability, measured by Cronbach's alpha was acceptable for all scales except reproductive health. Construct validity was demonstrated by moderate to strong correlation between iTP-PAQ and SF-36 and CeS-D scores with the exception of the reproductive health scale. In known groups validity testing, a significant difference was identified between those on treatment vs those who were not Yes 5/10 of the iTP-PAQ scales were sensitive to clinical (platelet) response. internal consistency reliability and test-retest reliability were acceptable for most scales. Construct validity was supported by correlation between iTP-PAQ and SF-36 scales with the exception of menstrual symptoms and fertility subscales. in known groups validity testing, durable platelet responders had significantly better scores than nonresponders for symptoms, bother, psychological and overall QoL scales Reliability assessed in iTP population. Found acceptable internal reliability (Cronbach's alphas) and test-retest reliability Scores of iTP patients were lower than the US general population in all 8 domains and both summary scores (statistically significant in all except mental health). ITP patients on active treatment had significantly lower scores in 6/8 domains vs those not receiving treatment. when iTP patients were compared with other medical conditions, physical but not mental component scores were significantly worse than in patients with hypertension, arthritis or cancer (not controlled for disease severity) No Significantly worse scores in ITP patients on 7/8 SF-36 domains (not bodily pain), SF-36 physical and mental summary scores, and on the EQ-5D visual analog scale vs controls. SF-36 and EQ-5D scores not significantly different in ITP patients who had undergone splenectomy vs those that had not, but they scored significantly worse on 5/10 iTP-PAQ scales. On the iTP-PAQ, patients diagnosed within the past 5 years had worse bother and overall QoL scores than less recently diagnosed patients. A lower platelet count was consistently associated with worse iTP-PAQ scores and had weaker associations with SF-36 and eQ-5D scores. Differences between iTP patients and controls were noted to be generally small, despite their statistical significance. Also noted that ITP group generally well controlled and 44% had platelet counts >150×10 9 /L No each iTP-PAQ scale had all its item scores transformed to a 0 (worst) to 100 (best) continuum. MiDs ranged from 8 to 12 points for symptoms, bother, psychological, overall QoL, social activity, menstrual symptoms and fertility. MID was 10-15 points for the fatigue and activity scales. Recommended further work to finalize these estimates No in patients receiving placebo, 0/10 iTP-PAQ scales improved between baseline and 24 weeks. Patients receiving romiplostim had statistically significant improvements over placebo in 4/10 ITP-PAQ scales (splenectomized patients) and 1/10 scales (nonsplenectomized). A post-hoc pooled analysis found statistically significant improvement in 7/10 scales. No analysis found a difference in the fatigue scale between treatment and placebo. Significantly better scores were associated with a durable platelet count response in 2/10 scales (bother and psychological health). At baseline, splenectomized patients had significantly lower scores in 7/10 scales vs nonsplenectomized patients validated in other fatigueassociated diseases (PBC, CFS). in a prior study, 40 normal adults had a mean FiS score of 13. Assuming a normal distribution and that the patients were representative of the normal population, 2.5% of the normal population would be expected to have a fatigue score ≥40 (2 SD above the mean)
Significantly more patients in the UK cohort (39%) and US cohort (22%) had fatigue compared to normal subjects (P<0.0001 in both groups). in multivariate analysis, for patients with bleeding symptoms, fatigue was associated with a platelet count <100×10 9 /L and female gender. in patients without bleeding symptoms, fatigue was associated with a platelet count <30×10 9 /L, presence of other medical conditions, daytime sleepiness and orthostatic symptoms. Fatigue was not associated with duration of iTP or splenectomy status ( in their social and leisure activities. For example, social embarrassment due to visible signs of bruising, eg, "I've had co-workers and friends ask me if my husband was beating me", led to restricted social engagement, "Well, I find myself more reluctant about meeting new people because I have so many bruises so often". 26 One study found better HRQoL in patients with a lower bleeding score. 21 A British patient survey identified gender differences with regard to suspicion of physical violence (women 7.1% vs men 1.6%, P=0.001) and efforts at bruise concealment (women 13.5% vs men 3.2%, P<0.001). 27 For some, fatigue and lack of energy also limited social activities, and patients reported a reduction in long-distance travel. 26 Another important social issue identified was a negative impact on sexual activity through reduced libido in both genders, and bruising and bleeding during intercourse, particularly in women. While fatigue and social embarrassment may negatively impact on sporting activities, clinicians also advise sport restriction to manage bleeding risk. Activity restriction is a particular issue for children, 28 and the clinical advice given to patients is not consistent. 29 It is easy to imagine from the above observations that fear of bleeding could negatively impact on role and social activities, and in one study, 31% of patients with a platelet count <10×10 9 /L were very worried about serious bleeding. 30 This fearfulness would not be identified directly by generic HRQoL tools, but has been shown to have a negative impact on HRQoL when asked about specifically. 17, 31 Fear of bleeding is one of the greatest issues for adult carers of children with ITP and, despite not suffering directly from the disease or treatment side effects, the carers' HRQoL scores are lower than those of the children. 
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Quality of life and patient outcomes in immune thrombocytopenia
Reliability and validity assessment Findings

No
No HRQoL improvement from baseline in placebo arm. Statistically significant improvement from baseline in eltrombopag arm for FACT-Th6 and SF-36v2 (2/2 summary scores and 5/8 domains In the study of Mathias et al, 26 the majority of patients (87%) found that ITP had hindered their ability to work, for example, their career advancement, productivity and need for absences, or had changed their attitude to work. A further study of 1,002 patients with ITP vs 1,031 controls confirmed this observation, finding that patients with ITP had significantly worse work productivity, more medical review and, in the preceding week, had taken more sick leave (56% vs 30%) and missed more chore hours (18% vs 13%) (P≤0.003). 33 In the British survey, 12.5% of all patients with primary ITP reported "always" or "often" missing work or school as a result of fatigue. 27 Fatigue was commonly reported by two of the three focus groups. Other studies suggest that fatigue is an issue for 22%-45% of patients with ITP [34] [35] [36] and fatigue scores have been found to be significantly worse than in controls. 16, 35 Sleep disturbance, anxiety, depression and fear were frequently mentioned by the focus groups. For example, "The worst part about it is the emotional strain that was put on everyone around me." In another study, 29% of patients experienced anxiety or depression. 36 Platelet count is a commonly used proxy for disease severity and lower platelet counts have been associated with lower HRQoL. 17, 19, 21 However, these reports do not allow conclusions to be drawn on the relative contribution of disease vs treatment. A further study of 491 patients with ITP without bleeding symptoms found, in a multivariate analysis, that greater fatigue was independently associated with a platelet count <30×10 9 /L, but not with treatment. 35 Perhaps the findings above should not be surprising. The overlapping comorbidities of depression, sleep disturbance and fatigue are often seen together in patients with cancer and chronic diseases, probably driven by immune activation and proinflammatory processes. 37 It has also been shown in patients with immune-mediated inflammatory diseases that depression symptoms, anxiety symptoms and fatigue 
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Quality of life and patient outcomes in immune thrombocytopenia individually show significant associations with work absenteeism and general activity impairment. 38 Similar associations were found in a cross-sectional study of 111 adults with chronic ITP that assessed fear of bleeding, anxiety and depression by Hamilton rating scales and HRQoL by the SF-36. 31 Thirty-five percent had moderate to severe fear of bleeding, 37% had moderate to very severe depression and 21% were anxious. Fear of bleeding was significantly associated with anxiety and depression scores (P<0.05). Higher anxiety and depression scores had significant negative associations with all domains of the SF-36 (P<0.001).
How does treatment influence HRQoL?
The burdens of treatment such as hospital attendance and side effects will negatively influence HRQoL, but effective treatment should have the reverse effect. Hence, although HRQoL has been found to be worse in ITP patients on active treatment, 18 this does not show causality, only that patients with a greater disease burden requiring treatment have worse HRQoL.
Steroids
Patients find the side effects of steroids particularly bothersome. A German study found the most commonly reported severe side effects of steroid therapy to be weight gain (48%), moon face (46%) and mood swings (36%). Sixty-nine percent stated they would only take steroids if there was absolutely no other option and 17% would not consider taking further steroids. 39 A second survey using a modified symptom distress scale found that 25 symptoms occurred more frequently in current corticosteroid users vs those who had never received steroids, although this resulted in significantly greater distress for only three symptoms (bruises, puffy face and excessive appetite). 40 A third survey found a significant association between the duration of steroid treatment and both the number and severity of side effects. The most common side effects causing "a lot of bother" were moon face/bloating (68%), weight gain/increased appetite (64%), insomnia (46%), anxiety (39%), depression (37%) and weakness/fatigue (35%). They also found that treating physicians underestimated the negative impact of steroids on their patients. 30 Compared to patients receiving other treatments (IVIg, anti-D immunoglobulin, rituximab, splenectomy), those currently or previously receiving steroids had significantly more treatment side effects (98%, P<0.05), were more frequently severely bothered by side effects (53%, P<0.05) and more frequently had to stop or reduce treatment (38%, P<0.05). 41 
TPO-RA: romiplostim
In two Phase III randomized trials of romiplostim vs placebo, there was a statistically significant improvement in HRQoL for four out of ten (splenectomized) and one out of ten (nonsplenectomized) ITP-PAQ scales vs placebo over 24 weeks. 22 However, there was no application of the MID and mean change scores were not published numerically, so it is unclear whether these are clinically important differences. Fatigue symptoms did not improve with treatment. In a 52-week randomized open-label study of romiplostim vs standard of care in nonsplenectomized patients, statistically significant improvement from baseline occurred in nine out of ten scales for both arms, exceeding the MID in four out of seven assessable scales for standard of care and six out of seven for romiplostim. 23 Although this improvement was statistically greater for patients receiving romiplostim in seven out of ten scales, none of these exceeded the MID, so the magnitude of the difference is of uncertain clinical benefit. As expected, the benefit seen in both arms was particularly pronounced in responders. There was no significant improvement in fatigue in either arm; however, for treatment responders in both arms, there was an improvement in fatigue from baseline that exceeded the MID.
TPO-RA: eltrombopag
In a 6-week study comparing eltrombopag to placebo, no significant differences in HRQoL were observed from baseline to the end of the study by the 36-Item Short Form Health Survey version 2 (SF-36v2). 42 In the 6-month RAISE study of eltrombopag vs placebo, there was no significant improvement in fatigue by the FACIT-fatigue subscale. 21 HRQoL by SF-36v2 did not improve in the placebo arm, but compared to placebo, those receiving eltrombopag had a statistically significant improvement in one out of two summary scores and three out of eight domains of the SF-36v2. However, there was no analysis of MID and none of the score differences were greater than 8 points, so it is unclear whether the difference is of clinical benefit. Efficacy and safety data from an open-label extension study of eltrombopag (EXTEND) have been published, 43 but peer-reviewed data on HRQoL, which was a secondary endpoint (ClinicalTrials.gov identifier: NCT00351468), are currently awaited.
Other treatments
There is insufficient evidence to determine the impact of other treatments on HRQoL. In one survey, 73%-78% of patients who had received IVIg, anti-D or rituximab, or had undergone 
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Trotter and Hill splenectomy, reported at least one side effect, 9%-11% were highly bothered by a treatment side effect, and for the three medical therapies 16%-21% had to stop or reduce treatment owing to side effects. 41 In a 6-month randomized controlled trial of rituximab vs placebo, no treatment effect was found for change in HRQoL, assessed by SF-36. 44 In another study, 16 patients in the standard of care arm had HRQoL assessed before and after rituximab, with no significant differences in ITP-PAQ scores. 23 The same study also found no difference in ITP-PAQ before and after splenectomy in 13 patients. Another found that a prior history of splenectomy was not associated with a greater risk of significant fatigue. 35 The observation of worse HRQoL in patients with a prior history of splenectomy vs those with no splenectomy 19, 22 may reflect disease severity and does not necessarily demonstrate causality. Furthermore, another study found that successful splenectomy markedly improved general health (34 splenectomized patients, P<0.001). 31 The same study of 111 adults with chronic ITP found that in multivariate analysis, the strongest predictors of HRQoL as measured by total SF-36 score were not treatment or platelet count, but rather bleeding episodes, comorbidities, employment and level of education. This highlights potential confounding variables and the importance of a control arm when measuring the impact of therapeutic agents on HRQoL.
HRQoL in children with ITP
The generic HRQoL measure most often applied to children with ITP is the PedsQL, usually as a comparator for the validation and reliability testing of an ITP-specific measure, the KIT. Another less frequently applied generic measure is "KINDL" 45 and a second ITP-specific measure, the ITP-QoL, is being developed 46,47 but is not yet widely used. Using the generic PedsQL measure, no significant difference in HRQoL was found between newly diagnosed ITP patients and the normal French 48 and Dutch 28 reference populations. This observation may reflect the absence of ITPspecific HRQoL questions, and relatively unaffected scores in general HRQoL questionnaires have been observed in other hematological disorders such as hemophilia A. 28 The KIT questionnaire consists of 26 questions that are aggregated into a single overall score ranging from 0 (worst) to 100 (best) and has a self-report version for children 7 years or older, a parent-proxy version for children as young as 2 years and a parent-impact version. The reliability and validity of cross-culturally translated versions of KIT have been demonstrated in various countries, including the UK, France, Germany and Uruguay. 45 The MID has been estimated as 9-13 points for the child self-report version and 11-13 points for the parent-impact version. 49 Low KIT scores have been demonstrated in newly diagnosed patients, for example, a median 65 for child self-report and median 26 for parent impact. 32 In this longitudinal study, HRQoL was significantly improved for patients and parents after 12 months (P<0.001). This is perhaps unsurprising given the natural history of childhood ITP and, in this study, only 29% of assessable patients had ongoing ITP after 12 months. Indeed, at 12 months, HRQoL was significantly worse for those with persistent vs resolved ITP by child self-report (median 78 vs 97) and parent impact (median 30 vs 68). A second longitudinal study also found significantly worse HRQoL in children with persistent ITP vs those who recovered at 6 months, by parent proxy and parent impact (but not child self-report). 28 Cross-sectional studies found better HRQoL in patients with chronic ITP vs newly presenting patients, 45, [50] [51] [52] suggesting that improvement with time is not only due to resolution of the disease.
The impact on HRQoL of platelet count, bleeding score and treatment has also been assessed. A lower platelet count was associated with worse HRQoL in some 15, 32 but not all 53 studies using KIT assessment. This association is consistent with the finding that children with persistent disease have lower HRQoL. Differences may relate to sample size, statistical methodology or the strength of the association. Bleeding scores have not been found to have a negative impact on HRQoL, 28, 32, 48, 50, 53 although in one study, higher grades of oral bleeding at diagnosis negatively impacted parent-proxy scores. 32 The authors speculated that parents may perceive hemorrhagic vesicles as painful or make drinking or chewing difficult. In most studies, treatment intervention did not improve HRQoL, 28, 48, 50 possibly because of side effects and greater inconvenience. Studies of the TPO-RAs romiplostim and eltrombopag did not report HRQoL improvement in treated patients compared to placebo. 49, 54, 55 A reduced parental burden compared to placebo was found in romiplostim studies, 49, 55 but the difference was not significant in a meta-analysis. 56 One strength of pediatric compared to adult HRQoL studies is that they capture the burden of illness in immediate next of kin through evaluation of parents' HRQoL. This burden is significant, with mean parent-impact KIT scores being lower than child self-report scores. 15, 28, 32, 57 For example, in 99 newly diagnosed children with ITP at baseline, the mean KIT score was 26 in parents, compared to 69 in children by parent-proxy and 65 by child self-assessment. 32 Parental assessment has also shown that children and their parents perceive the disease differently. Parents' greatest concerns for their children were centered on fear of bleeding and injury, as 
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Quality of life and patient outcomes in immune thrombocytopenia well as uncertainty over the future clinical course. Children were most concerned about hospital visits, blood tests and restriction of participation in activities. 28, 57 Discussion and future prospects Good medical care should aim to minimize the negative impact of ITP on HRQoL. Progress toward that goal has been made through the development of validated disease-specific HRQoL measures that can be used to assess the impact of interventions. Further progress could be made in two ways: first, through improvement in the overall standard of care for these patients and second, by seeking to identify patients with significantly reduced HRQoL and intervening where a specific issue has been identified.
improving the standard of care: nontherapeutic interventions
The concerns of children with ITP differ from those of their parents and adults with ITP, such that supportive interventions should be age appropriate in their focus as well as delivery style. For children, this might involve minimizing hospital visits and blood tests where possible. In addition, overly cautious advice on activity restriction should be avoided, either through clinical networks that ensure that children with ITP are treated by clinicians with experience of the disorder and/ or through expert consensus recommendations on best practice. Further studies to better understand bleeding risk with sporting or other activities and better tests to define individual bleeding risk may also be useful. Adults could be supported by providing adequate verbal and written information on the disorder, including contact details for the clinical service and any local patient support groups. Fear of bleeding could be managed by providing a balanced view of bleeding risk.
improving the standard of care: therapeutic interventions
Since HRQoL has been shown to improve following successful treatment, 23 further HRQoL gain is likely with better tolerated and more effective treatments. These can be assessed using a validated HRQoL measure and the inclusion of a control arm.
HRQoL appears to deteriorate in the first year after diagnosis and so introducing effective new agents earlier in the treatment pathway has greater potential to prevent this decline. Furthermore, prevention may be preferable to attempting the resolution of adverse HRQoL because, once established, symptoms such as fatigue can persist despite successful treatment of the precipitating cause. For example, in a longitudinal study of 763 disease-free breast carcinoma survivors, 21% reported persistent problems with fatigue 5-10 years after diagnosis. 58 Steroids alone as a single firstline agent have a high relapse rate and significant adverse symptoms that do not resolve immediately on cessation. 40 Hence, clinical trials of alternative first line regimens may lead to improved HRQoL.
Assessing and managing HRQoL in routine practice
In one study, most physicians asked their patients about bleeding symptoms but fewer enquired about HRQoL and the minority (39%) asked about difficulty with sleep. 59 A new direction for HRQoL tools in patients with ITP could be their integration into routine practice to identify clinically significant levels of distress. For example, the Hospital Anxiety and Depression Scale performs well in medical outpatients, primary care and the general population to detect those who would benefit from formal assessment for these disorders, using a cutoff of 8 or more in the anxiety and depression scales. 60 A Fatigue Impact Scale score ≥40 (2 SDs above the general population mean) has been used to define the presence of fatigue. 35 Short screening tools have also been developed and validated in ambulatory cancer patients, for example, for the detection of clinically significant fatigue, pain, distress and anorexia. 61 If significant adverse HRQoL is detected, intervention would depend on which symptoms are present and what the underlying cause, or causes, may be; for example, modifying drug regimens in response to side effects or treating iron deficiency in fatigued patients. The approach to social or work limitations will also depend on the root cause. For example, activity restriction and/or social embarrassment due to thrombocytopenia, bruising and fear of bleeding may favor a therapeutic intervention with a high response rate (eg, splenectomy, TPO-RA) over alternative medical therapies. In contrast, work and social limitations caused by frequent hospital attendance and treatment side effects may respond to a treatment switch or discontinuation and a watch-and-wait strategy. HRQoL is important to patients; for example, fatigue is consistently identified by those with rheumatoid arthritis as one of their top outcome priorities. 62 We also know that adults with chronic ITP are willing to accept significant risks of adverse events in return for an increase in the probability of avoiding corticosteroids or for more convenient drug administration. 63 Hence, HRQoL and patients' benefit-risk preferences need to be considered during discussion of therapeutic options. 
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Trotter and Hill Adverse HRQoL may also respond to symptom-directed interventions. Although not explored in ITP patients, nonpharmacological interventions for fatigue have shown benefit in other disorders; for example, mindfulness-based training, cognitive behavioral therapy (CBT) and supervised exercise programs for people with multiple sclerosis. 64 Similarly, fatigued cancer patients have benefited from physical activity programs, energy conservation, psychosocial support (eg, CBT), and sleep or complementary therapies. 65 Although fatigue-directed pharmacological agents (eg, melatonin, amantadine) have been tried in other conditions, none has been studied in patients with ITP.
Conclusion
In summary, HRQoL tools have shown that ITP has a negative impact in multiple domains. They also show that this is not a static process, and HRQoL typically worsens in adults over the first year following diagnosis but then improves. Better HRQoL has also been observed in children with chronic ITP compared to newly presenting patients. HRQoL is improved in adults who respond to treatment and children who recover from their disease. Children experience their condition differently and HRQoL benefits have not been seen with treatment, possibly owing to its inconvenience. HRQoL tools should be used in trials and have potential "real-world" application in identifying morbidities that could inform disease-or symptom-directed interventions.
